Purpose: Osteochondral lesion of talus (OLT) is one of the common causes of ankle pain. This disorder is common in young athletes after ankle injury. There are various therapeutic options. One of the options is mosaic plasticizer. The purpose of this study was to investigate the effect of mosaicplasty on improvement of symptoms of patients with osteochondral lesions of talus. Methods: Nineteen patients with osteochondral lesions of talus participated in this study, who were treated with mosaicplasty. Before and after treatment, pain (visual analogue scale), function (American Orthopaedic Foot and Ankle Society), range of motion and radiographic signs were evaluated. Results: The results of this study showed that mosaicplasty could significantly reduce pain, increase function and improve radiographic symptoms. The range of motion increased after treatment, which was not significant. Conclusion: We can confirm the effect of mosaicplasty on the improvement of patients with osteochondral lesions of the ankle, suggesting it as a treatment option.
Introduction
Osteochondral lesion of talus (OLT) is one of the common causes of ankle pain. 1e3 Some of patients remember a kind of traumatic event which is one of the most common causes of this disorder. Other causes include genetic factors, osteonecrosis and endocrine disease. 4, 5 This disorder is common in young athletes after ankle injury. 6 5% of people who have ankle sprain in sports will later experience osteochondral lesions of the talus. 7 Another study reported 6.5% prevalence of this complication in ankle sprains. 8 Diagnosis is done based on history, clinical examinations, radiology, and magnetic resonance imaging (MRI). 9 Symptoms of this disorder include pain, tenderness and swelling and in chronic phase, it can cause movement constraints. 10 Selective surgical procedures for these patients are usually based on their age, location and size of the lesion. 11, 12 Common treatments for this disorder include non-surgical and surgical treatments. Non-surgical treatments include immobilization with cast and rest. Surgical techniques may also be referred to chondroabrasion, antegrade drilling, retrograde drilling and cancellous bone graft, autologus chondrocyte implantation, osteochonderal autograft transfer (mosaicplasty). 10 For the first time, Hangody et al 13 reported in 1997 the successful results of mosaicplasty. In another study in 2001, they reported goodto-excellent results for patients with osteochondral lesions of the ankle treated with mosaicplasty. 14 Further studies have been done on the effect of this technique. In another study, the usefulness and effectiveness of this surgical procedure have been reported. 10, 15 In this study we aimed to assess the efficacy of mosaicplasty on patients with osteochondral lesions of the talar dome.
Methods
Nineteen patients with osteochondral lesion of the talus including 11 males and 8 females were treated with osteochondral autograft transfer between 2009 and 2015. Some of them experienced trauma and others had a history of recurrent ankle sprains. Clinical examination of these patients revealed tenderness and limitation of mobility of the ankle joint. All patients complained of pain. Mosaicplasty is usually used for lesions more than 15 mm in diameter and those with underlying cyst with more than 7 mm depth. Lesions were classified by preoperative MRI according to Dipaola classification (Table 1 ). In general inclusion criteria in this study were osteochondral lesions of the ankle grade 2 and above (Berndt/Harty) and size more than 15 mm or depth of more than 7 mm and having a painful ankle. Patients were excluded from the study if they had ankle osteoarthritis because osteoarthritis is a contraindication for mosaicplasty. Other exclusion criteria included diabetes mellitus and neurological diseases, age more than 60 years, previous ankle surgery and knee osteoarthritis.
Surgical technique
Surgery was performed in the supine position. All patients received spinal anesthesia. The affected lower extremity was prepared to allow access to the ipsilateral knee in addition to the ankle. Ankle orthoscopy was done prior to surgery to further evaluate the chondral lesion. Through a lateral knee arthrotomy, grafts were taken with a donor cutting tube from the non-weight bearing surface of the lateral femoral condyle by use of Arthrex osteochondral autograft transfer system set (6 mm). Osteochondral lesion of the talus was then approached through an anterolateral incision for lateral lesions or medial malleolar osteotomy ( Fig. 1A) for medial lesions. The lesion was then excised and the crater was debrided. A recipient socket, sized to the proper depth was created in the chondral defect to accept the donor graft (Fig. 1B) . The bone cylinder was inserted with a collared pin delivery system for pressfit fixation (Fig. 1C and D) . In the usual way, the osteotomies were fixed with cannulated screws and incision was closed.
A compressive dressing and posterior splinting was done after surgery. Posterior splint was changed to a brace (ankle foot orthosis) 2 weeks after surgery and passive range of motion exercises of the ankle and knee started. Patients were kept non-weight bearing for 12 weeks. After radiographs showed evidence of bone healing, full weight bearing started. Patients were allowed to return to sports after 6 months.
Assessment was done by another surgeon and a researcher before operation and 12 month after. Pain was measured by the visual analogue scale (VAS) with 0 indicating no pain and 10 indicating the worst possible pain. The patients' function was assessed by an American Orthopaedic Foot and Ankle Society (AOFAS) scoring system. Range of motion (plantar flexion, dorsiflexion, inversion, and eversion) was measured. In this study paired t-test was used. Statistical analysis was managed with SPSS software (version 16.0). Differences were considered to be statistically significant if p < 0.05.
Results
The average age of the patients was (43 ± 12) years. Almost at the end of follow-up most patients were satisfied with their treatment. The results of this study showed that the pain level of patients assessed by the VAS decreased from 7.4 before treatment to 3.2 after mosaicplasty (p < 0.001).
After the operation, the AOFAS scores increased from 42.1 to 78.6, and this increase was significant (p < 0.001). All patients were satisfied with the operation, and 14 (73%) patients reported good to excellent results. Before surgery, most patients complained of swelling, tenderness and joint locking symptoms. After treatment, these symptoms showed a significant improvement in 72.72% of patients (p < 0.001).
Following the disease, the range of motion is usually reduced in the affected side compared to the healthy side, while the change in ankle range of motion (dorsiflexion, plantar flexion, inversion and eversion) after surgery was not significant (p ¼ 0.33). Physical therapy exercises also seemed to be beneficial for further improvement. At the end of the follow-up, none of radiographic images showed arthritic change in ankle joint.
Three patients had complications. One of the patients had superficial wound infection, and two patients had hardware irritation (due to screws for fixation of medial side). The superficial wound infection treated with oral antibiotics and dressing changes. Two patients with hardware irritation required hardware removal.
Discussion
There are several surgical procedures for the treatment of osteochondral lesions of the talus, based on cartilage repair, cartilage regeneration, and cartilage replacement strategies. 16, 17 Mosaicplasty is one of the therapeutic options for this disorder. 18 The present study Fig. 1 . Medial malleolar osteotomy line (A). Recipient socket sized to the proper depth was created (B). The bone cylinder was inserted with a collared pin delivery system for pressfit fixation (C). Press-fit fixation of the osteochonderal graft (D). demonstrated significant improvement in pain and function of patients at 1 year after treatment with mosaicplasty. The results of this study were similar to those of some other studies, which reported improved symptoms in subjects with osteochondritis lesions of the ankle after mosaicplasty. Hangody et al 19 indicated that this technique is one of the methods that has good results in long term. Improvement of symptoms after mosaicplasty has also been reported in the study by Scranton et al. 20 Other studies have shown a modest to excellent improvement in the symptoms of patients with osteochondral lesions of the talus treated with mosaicplasty. 21, 22 Sexton et al in a study showed that mosaicplasty has a greater morbidity than some other methods, such as curettage, but it also has important advantages like removal of the necrotic subchondral tissue in the defect site. 23 The disadvantages and other problems of this technique are the severe donor site morbidity on the ipsilateral knee joint that Reddy and colleagues have mentioned in a study. 24 Also McGahan et al 25 and Sammarco et al 26 stated that donor site morbidity remains the most significant disadvantage of this technique. While Gautier et al 27 reported inconsistent results in their study and did not report donor site morbidity.
Overall, increasing lesion size often requires more advanced regenerative or replacement techniques rather than reparative ones. 16 More comparative studies and randomized controlled trials are needed to illustrate which treatment options are more effective for certain types of lesions.
In general, we can confirm the effect of mosaicplasty on the improvement of patients with osteochondral lesions of the ankle according to the data obtained from this study, and suggest it as a treatment option.
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